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METHOD AND SYSTEM FOR IMPLEMENTING STATISTICAL FUNC- 
TIONS IN A TELEPHONE SWITCHING SYSTEM 

FIELD OF THE INVENTION 

The present invention relates to telecommuni- 
5 cation systems. In particular, the invention concerns 
a method and a system for real-time addition of sta- 
tistics definitions and for achieving real-time re- 
porting in a telephone switching system. 



10 BACKGROUND OF THE INVENTION 

The operation of telephone networks (e.g. 
PSTN, Public Switched Telephone Network; PLMN, Public 
Land Mobile Network; ISDN, Integrated Services Digital 
Network) is based on telephone switching centers used 

15 for the transmission of calls. Therefore, it is of 
primary importance that the telephone switching cen- 
ters should work properly. Telephone switching centers 
are complex systems, so maintaining their operational 
condition is a challenging task. One of the essential 

20 functions of a telephone switching center is to moni- 
tor its own operation and maintain statistics about 
it. However, it is to be noted that the various tasks 
relating to monitoring and statistics should not ham- 
per the normal operation of the telephone switching 

25 system. 

A large amount of data is continuously being 
collected about the operation of the telephone switch- 
ing center. The data is collected e.g. by a network 
management system (NMS) . The operation of the tele- 

30 phone switching system is monitored and managed by the 
network management system. From the data collected by 
the network management system, various statistics and 
reports are generated. Reports are generated e.g. 
about the calls transmitted by the telephone switching 

35 center. One of such reports is the Call Detailed Rec- 
ord (CDR) generated from a call. The call detailed re- 



WO 01/05126 



PCT/FI00/00618 



cord contains various call -specific data, including 
e.g. the parties to the call, call duration, etc. Re- 
ports are generated on the basis of various specifying 
functions. In this context, the 'specifying function' 
5 refers to a general denominator used to pick up a de- 
sired quantity from among the information collected 
for statistics. In the case of the call detailed rec- 
ord, this specifying function is called a counter. By 
using a counter, it is easy to pick up the desired 
10 quantities from the mass of information collected for 
statistics. 

At present, a problem in the statistical and 
computing functions is that the information to be re- 
ported and the reports themselves are subject to 

15 changes. There may arise e.g. a situation where it 
would be desirable to add a new counter to the call 
detailed record. Currently the amount of work needed 
to add a single counter to an existing call detailed 
record is unreasonable. 

2 0 Further, at present the network management 

system cannot be informed in real time as to what in- 
formation is available from a given network element. 

OBJECT OP THE INVENTION 

25 The object of the present invention is to 

eliminate the drawbacks referred to above or at least 
to significantly alleviate them. A specific object of 
the invention is to disclose a new type of method and 
system for the addition of statistics definitions in 

30 real time and for the achievement of real-time report- 
ing. One of the objects of the invention is to facili- 
tate the addition of new counters to a telephone 
switching system. 

When a network element is to be expanded by 

35 adding e.g. new computer units, the invention makes it 
possible to obtain real-time data about the informa- 
tion provided by the new computer units. 
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As for the features characteristic of the 
present invention, reference is made to the claims, 

BRIEF DESCRIPTION OF THE INVENTION 

5 The method of the invention concerns the ad- 

dition of statistics definitions in real time and the 
achievement of real-time reporting in a telephone 
switching system. The system of the invention com- 
prises a database which contains information of essen- 

10 tial importance to the telephone switching system, and 
a database manager whose function is to maintain the 
database. The database manager is e.g. a program block 
or process implemented using a computer. In addition, 
the system of the invention comprises one or more 

15 service providers whose function is to produce infor- 
mation about the operation of the telephone switching 
system. 

According to the invention, a registration of 
a service provider is received by the database man- 

20 ager. When a network element comprised in the tele- 
phone switching system is started up, the service pro- 
vider remains waiting until the database manager gives 
it a permission to start up. At start-up, the service 
providers send an inquiry e.g. to a name service to 

25 learn the location of the database manager. Thus, the 
location of the database manager may be unknown to the 
service providers at start-up. When the network ele- 
ment is started up, the database manager reports to 
the name service. 'Name service' refers to a service 

30 implemented using a computer which registers the loca- 
tions of service providers belonging to the same net- 
work element and of different computer units. 

The database manager asks the service pro- 
vider to give detailed information about the new serv- 

35 ice. The database manager saves the definition data 
supplied by the service provider into the database. 
The information produced by each service provider is 
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associated with individual identification data. The 
service provider may also give the database manager a 
reference to a file that contains details about the 
content of the service produced by the service pro- 
5 vider. On the basis of the definition data given by 
the service provider and/or of existing data, it is 
possible to generate a new definitions file. 

In an embodiment of the invention, the ver- 
sion number of the service produced by the service 
10 provider is first checked. If the version number of 
q the service is so far unknown, then the service pro- 

B vider is asked to give detailed information about the 

JS services produced by it. If the version number of the 

111 service is already known, then it is possible to send 

fV; 15 service requests to the service provider and no sepa- 

rate update is needed, 
ff In an embodiment of the invention, a service 

La request is sent to the service provider. At the same 

N : time, the version of the service provided by the serv- 

STiJ 20 ice provider is checked on the basis of acknowledge- 
ment data received from the service provider and of 
the version number received with it. If the version 
number is so far unknown, then the service request is 
cancelled. 

25 The database of the invention contains all 

possible counter data and other necessary data needed 
for the generation of reports. For each counter and 
each piece of information, the database contains a 
number of definition data items. There may be two 

3 0 kinds of definition data: fixed definition data and 
network -element specific definition data. Fixed defi- 
nition data means e.g. names obtained from various, 
standards. The counters and different pieces of infor- 
mation are associated with certain fixed data, which 

35 have to be input into the database beforehand. Below 
are a few examples of fixed definition data. 



in 
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Id_nro. An unambiguous identification number 
for each counter. No other counter or piece of 
information can have the same identification 
number . 

5 - Name. The name is a generally used designation 

of the counter. Names are found e.g. in stan- 
dards . 

- Type. Indicates the type of the counter or 
data in question. 
10 - Report_jtype . Indicates the type of the report 

that the counter belongs to. The report is 
e.g. a traffic measurement or load monitoring 
report . 

The network- element specific definition data 
15 include e.g. data needed by measurement software in 
order to be able to locate the counter or information 
in the network element and to add it to the report. 
The database manager receives these definition data 
from the service providers. Presented below are a few 
20 network-element specific definitions. 

Exist . Indicates whether the counter or piece 
of information in question exists in the net- 
work element concerned or not. 

Shown. If the counter or piece of information 
25 exists in the network element, this indicates 

whether it is to be shown on reports deliv- 
ered to the client. 
- Service. Name of the service providing the 
counter or service in question. 
3 0 - Unit_nro. The number of the computer unit in 

which the provider of the counter or informa- 
tion is located. 

Process_id. Identification of the process 
providing the service. 
35 Once the definition data supplied by the 

service provider have been updated in the database , 
those and other necessary data can be used as a basis 



WO 01/05126 PCT/FI00/00618 



for the generation of new definitions files. The data- 
base manager generates a definitions file automati- 
cally when necessary. 'Definitions file 1 refers to a 
file which specifies what data is collected from which 
5 unit. It also specifies the form of the report. The 
measurement programs generate reports on the. basis of 
a definitions file produced by the database manager. 
It is possible to produce different reports for dif- 
ferent parties . The amount and accuracy of data re- 
10 ported to a given party may be greater than of data 
reported to another party. Further, it is possible to 
delete an existing definitions file or change it as 
desirable . 

There may be one or more databases. Different 

15 types of data can be stored in separate databases. 

The system of the invention comprises means 
for receiving the registration of a service provider 
by the database manager and means for sending by means 
of the database manager an inquiry regarding the serv- 

20 ices produced by the service provider. In addition, 
the system comprises means for storing the definition 
data given by the service provider in the database and 
means for generating a new definitions file on the ba- 
sis of the definition data given by the service pro- 

25 vider and/or of existing information. 

In a preferred embodiment of the present in- 
vention, the system comprises means for checking the 
version number of the service provided by the service 
provider, means for asking detailed information about 

30 the services produced by the service provider, and 
means for requesting a service from the service pro- 
vider . 

In a preferred embodiment of the present in- 
vention, the system comprises means for requesting a 
35 service from the service provider, means for checking 
the version number of the service produced by the 
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service provider and means for canceling the service 
request . 

In a preferred embodiment of the present in- 
vention, system comprises means for reporting the da- 
5 tabase manager to a name service . The system further 
comprises means for establishing the address data of 
the database manager via an inquiry to the name serv- 
ice. 

In a preferred embodiment of the present in- 

10 vention, system comprises means for attaching individ- 
ual identification data to the information produced by 
the service provider. The system further comprises 
means for dividing the definition data into fixed 
definition data and network- element specific data- 

15 In a preferred embodiment of the present in- 

vention , system comprises means for giving a reference 
to a file to the database manager, said file contain- 
ing information about the content of the service pro- 
duced by the service provider, and means for storing 

20 the data collected by the database manager in several 
databases on the basis of data types. 

In a preferred embodiment of the present in- 
vention, the system comprises means for generating 
definitions files on the basis of the data contained 

25 in the database, and means for generating a report on 
the basis of a definitions file generated by the data- 
base manager* 

In a preferred embodiment of the present in- 
vention, system comprises means for deleting or chang- 

30 ing a previously defined definitions file. 

The present invention makes it possible to 
add new features or counters to the statistical func- 
tions and reporting. An existing implementation need 
not be changed when new counters are to be added to 

35 the reports or when existing ones are to be deleted. 
Moreover, the invention makes it possible to transfer 
the same program code produced for measurement func- 
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tions from one network element to another. When a net- 
work element is expanded e.g. by adding new computer 
units, the invention allows real-time data to be ob- 
tained about the information provided by the new com- 
5 puter units. All the available network- element spe- 
cific information is provided in the database of the 
invention. That is where e.g. the network management 
system can get the information it wants . ■ 

Furthemore, the invention eliminates hard- 
10 coded reports and allows very dynamic reports to be 
generated . 

LIST OF ILLUSTRATIONS 

In the following, the invention will be desc- 
15 ribed in detail by the aid of a few examples of its 
embodiments , wherein 

Fig. 1 presents a preferred system according 
to the invention, and 

Fig. 2 presents a preferred example of the 
20 operation of the invention. 

DETAILED DESCRIPTION OF THE INVENTION 

Fig. 1 presents a preferred system according 
to the present invention. The system presented in Fig. 

25 1 comprises a telephone network PSTN and network ele- 
ments LEI and LE2 . Connected to both network elements 
is a network management system NMS . Moreover, both 
network elements are connected to the telephone net- 
work PSTN. The network element is preferably a tele- 

30 phone switching center, e.g. a DX200 manufactured by 
the applicant. It is to be noted that the system in 
Fig, 2 is only presented by way of example and may be 
a part of a larger system. 

The telephone switching centers LEI and LE2 

35 comprise a bus BUS with several different computer 
units connected to it. Such units are e.g. computer 
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units a and b. There is no predefined limit to the to- 
tal number of computer units. In this example, the 
telephone switching center contains n computer units. 

The network management system NMS is con- 
5 nected to the telephone switching centers LEI and LE2 
e.g. via an X.25 packet service. Via the network man- 
agement system, it is possible e.g. to produce infor- 
mation about the operation of the switching center, 
analyze the traffic and perform various management op- 
10 erations. 

Fig. 2 presents a preferred example of the 
operation of the invention. Fig. 2 comprises a service 
provider SER, a database manager MGER, a database DB, 
report definitions files RDF and a statistics unit 
15 STU, all of which may be located e.g. in the telephone 
switching center. The service provider communicates 
with the database manager. Although the figure only 
shows one service provider, the operation is not lim- 
ited to a single service provider; instead, the system 
20 may comprise several service providers. The database 
manager is responsible for the updating of the data- 
base with the information received from the service 
provider. The database manager is equipped with means 
for generating definitions files on the basis of the 
25 contents of the database. From the information in 
these definitions files, the statistics unit can gen- 
erate the required reports. 'Statistics unit ■ may re- 
fer to any computer unit in the network element. 

Using program block or process 9, the address 
3 0 data of the database manager MGER is established via 
an inquiry to a name service. Via program block or 
process 10, individual identification data is attached 
to the information produced by the service provider 
SER, and notification means 12 are used to give the 
35 database manager a reference to a file that contains 
information about the content of the services produced 
by the service provider. 
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The database manager MGER comprises reception 
means 1 for receiving the registration of the service 
provider SER and data acquisition means 2 for asking 
for information regarding the services produced by the 
5 service provider. Using program block or process 4, a 
new report definitions file RDF is generated on the 
basis of information supplied by the service provider 
or providers and/or existing information. Using check- 
ing means 5, the version number of the service pro- 

10 duced by the service provider is checked, and func- 
tional means 6 are used to send a service request to 
the service provider. Using means 7, a service request 
already sent can be canceled. 

Using program block or process 8, the data- 

15 base manager MGER is reported to the name service, 
storage means 13 are used to store the information 
collected from the service providers SER in several 
databases on the basis of data types, and generating 
means 14 are used to generate report definitions files 

20 RDF based on the information contained in the database 
DB. Processing means 16 are used to delete or change a 
previously defined definitions file. 

The database DB comprises storage means 3, 
which are used to store the definition data supplied 

25 by the service provider SER in the database and sort- 
ing means 11 for dividing the definition data into 
fixed definition data and network-element specific 
data. The statistics unit STU comprises means 15 for 
generating a report. The report is generated on the 

3 0 basis of a report definitions file RDF produced by the 
database manager MGER. 

At the start-up of the network element, the 
database manager MGER reports to the name service. 
'Name service' means a service, implemented e.g. using 

35 a computer, which registers the locations of service 
providers and different computer units belonging to 
the same network element . The database manager has to 
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10 



be thus registered with the name service to make it 
possible for processes needing the services of the da- 
tabase manager to establish its location. Further, as 
the network element is started up, the service pro- 
vider SER remains waiting until the database manager 
gives it a permission to start up. The operation is 
not limited to a single service provider; instead, 
several of them may be included in the system. 

When started up, the service providers SER 
report to the name service and ask it for the location 
data of the database manager MGER. Based on the loca- 
tion data, the service providers locate the database 
manager and report to it, arrow 17a. Thus, the loca- 
tion of the database manager may be unknown to the 
15 service providers at start-up time. The database man- 
ager collects information about the service providers 
and starts a round of inquiries. Taking a service at a 
time, the database manager inquires what count- 
ers/information are/is provided in the service, arrows 
20 17b and 17c. Such data include e.g. identification 
number, name, type and report type data. The identifi- 
cation number is counter-specific, so no other counter 
or information can have the same identification num- 
ber. The name is the designation generally used to re- 
25 fer to the counter in question. The type indicates 
what type of counter or information is provided. The 
report type data indicates the type of report the 
counter belongs to. Report types include e.g. traffic 
measurement and load monitoring. 
30 Having collected all the necessary informa- 

tion about the service providers SER and the services 
provided by them, the database manager MGER updates 
the database DB with the information it has collected, 
arrow 18a. The database manager MGER reads the defini- 
35 tion data in the database as indicated by arrow 18b 
and generates the actual report definitions files RDF, 
arrow 19a. A measuring unit, which in this example is 
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a statistics unit STU, uses the report definitions 
files RDF to generate the required reports, arrow 19b. 
The operator can define e.g. the reporting frequency 
and the numbers of samples. The statistics unit STU 
5 generates the report on the basis of the definitions 
file as indicated by arrow 19c. It is to be noted that 
when referring to a statistics unit STU, this is only 
a preferred example of a computer applicable for the 
purpose . 

10 Means 1-16 are implemented e.g. as software 

blocks using a computer. 

In an embodiment as illustrated in Fig. 2, 
when a service requester needs a service, it can first 
check the version number of the service provided, if 

15 desirable. If the version number of the service is 
previously known, then the service requester can set a 
service request to the service provider. If the ver- 
sion number is unknown, then the service requester 
will ask the service provider to supply information 

2 0 about the service in question. The service requester 
is e.g. a database manager as shown in Fig. 2. 

In another embodiment according to Fig. 2, 
the service requester requests a service from the 
service provider directly without first checking the 

25 version number. In a response message, the service 
provider sends the version number of the service. If 
the version number received is unknown to the service 
requester, then the latter will cancel the service. 
The service requester is e.g. a database manager as 

30 shown in Fig. 2. 

The invention is not restricted to the exam- 
ples of its embodiments described above; instead, many 
variations are possible within the scope of the inven- 
tive idea defined in the claims. 



